Daily RXTE observations of the binary pulsar GX 1+4 were made between 16-20 May 1997 as part of a four-month monitoring program. On 17 May the sharp dips normally observed in the lightcurve were all but absent, resulting in a pulse fraction of ≈ 0.5 instead of the more typical value of ≈ 0.8 measured before and after. Accompanying the disappearance of the dip was a dramatic hardening of the 2-40 keV phase-averaged spectrum. The power-law photon index was 1.16 ± 0.13, whereas values of 1.6-2.0 are more typical. In terms of a Comptonization continuum component, the optical depth for scattering was τ ≈ 19, with 4-6 the usual range for RXTE spectra (Galloway 2000). The disappearance of the dip is interpreted as disruption of the accretion column, and the accompanying spectral variation may be indicative of a dramatically different accretion regime than is usual for this source.
Introduction
The X-ray pulsar GX 1+4 is unusual in several respects. It is the only confirmed neutron star in a symbiotic binary (Belczynski et al. 2000) which appears to be accreting from the giant companions' stellar wind. The neutron star spin period evolution exhibits long periods of almost constant spin-up or -down, punctuated by 'torque reversals' lasting tens of days. Estimates indicate a surface magnetic field strength of 2-3×10 13 G (Beurle et al. 1984; Dotani et al. 1989; Mony et al. 1991; Greenhill et al. 1993; Cui 1997) , significantly greater than is normally inferred for accreting X-ray pulsars.
A recent analytic and modelling study suggests that the sharp X-ray dips normally observed once per rotation period are signatures of eclipses of the emitting region by the accretion column (Galloway et al. 2000, in preparation) . Such dips are only observed in two other X-ray pulsars, RX J0812. 4-3114 (Reig & Roche 1999) and A 0535+262 (Čemeljić & Bulik 1998) . If the accretion column is indeed responsible for these features GX 1+4 offers a rare opportunity to probe the accretion column and understand more about the accretion dynamics in this and other sources.
Observations
RXTE consists of three instruments, the proportional counter array (PCA) sensitive to photons in the energy range 2-60 keV, the high-energy X-ray timing experiment (HEXTE) covering 16-250 keV, and the all-sky monitor (ASM) which spans 2-10 keV (Giles et al. 1995) . Analysis of RXTE data presented in this letter was carried out using lheasoft 5.0, released 23 February 2000 by the RXTE Guest Observer Facility (GOF). The data were first screened to ensure that the pointing offset is < 0.02
• and the source is > 10
• from the sun. This introduces additional gaps to the data. Instrumental background from cosmic ray interactions and as a result of satellite passages close to the SAA are estimated using the pcabackest software which is included in the lheasoft package. The 'bright' source background models from the 23 February 2000 release were used, which are appropriate when the net source countrate is 60 count s −1 . Spectral fitting was undertaken using the xspec spectral fitting package version 11 (Arnaud 1996) . For more details of the spectral analysis see Galloway (2000) .
Between 16-20 May 1997 GX 1+4 was observed daily for ≈ 12 min. The phase-averaged background subtracted countrate varied dramatically from day to day, from 100 ct s −1 on −1 on 18 and 20 May ( Figure 1 ). For four of the five observations the sharp dips which form the primary minimum in the pulse profile were clearly observed in the background subtracted PCA countrate. The pulse fraction calculated from the mean pulse profiles on these days were typically ≈ 0.8. On 17 May however, the sharp dips in the pulse profile were weaker or absent, resulting in a pulse fraction of ≈ 0.5. In the first part of the lightcurve the minima are broad and irregular, however the dips appear to make a partial return in the latter half of the observation.
A recent spectral study of the available archival RXTE data show that the spectra of GX 1+4 are broadly consistent with an analytic approximation to a Comptonization continuum component ('compTT' in xspec; Titarchuk 1994) combined with a gaussian to represent iron line emission, both attenuated by neutral absorbtion with variable column density (Galloway 2000). The spectrum for 17 May however does not resemble any of the other ≈ 50 spectra extracted over the course of the RXTE observations between 1996 and 1997. As a result, the model fit was problematic in several respects. Initial fits with all parameters free to vary resulted in a fit value for the τ max parameter (associated with the Xe absorption edge at 4.83 keV) an order of magnitude greater than the maximum for all the other spectra. Thus the value for this parameter was instead fixed ('frozen') at the fit value for the spectrum extracted over the whole of the May 1997 observation. The fitted T 0 value, when free to vary, also became much larger than was consistent than for the other spectra and so was fixed at 1.3 keV. This value is typical for the source at other times (Galloway 2000). The resulting fit statistic χ 2 ν ≈ 2.60 was higher than for several of the alternative continuum models considered (power law, power law and blackbody, power law with exponential cutoff and broken powerlaw), but the otherwise excellent agreement of GX 1+4 spectra with the Comptonization continuum model makes a case for further examination of the resulting fit parameters.
Several of the spectral fit parameters show significant variability ( Table 1 ). Note that it was not possible to obtain a background spectrum for the May 20 observation due to problems with the filter file. The column density n H varied between ≈ 10 23 cm −2 and ≈ 3.2 × 10 23 cm −2 . The source spectrum temperature T 0 was somewhat higher than is typical on 16 May but decreased to a more typical 1.2-1.3 keV by 18 May. For two of the spectra the scattering plasma temperature T e similarly could not be constrained by the fitting algorithm, and instead was fixed at 10 keV. For the other two days T e was ≈ 6.5 and ≈ 10 keV respectively. The most dramatic variation was in the scattering optical depth τ , which was 3.6-4 on 16, 18 and 19 May but was ≈ 19 on 17 May. The equivalent width of the Fe gaussian component was also dramatically high for this spectrum, at more than 1.8 keV.
These variations occurred as the luminosity varied erratically between 1.5-3.6 × 10 37 erg s −1 .
The χ 2 ν fit statistic values indicate good fits in all but the 17 May observation.
Discussion
The extremely unusual spectra observed on 17 May 1997 provides evidence for Center, and also the BATSE pulsar group home page at http:/www.batse.msfc.masa.gov. 
